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Abstract
Background:  High body mass index (BMI) and lack of physical activity have been
recognized as important risk factors for coronary heart disease. The aim of the present
study was to evaluate whether leisure-time physical activity compensates for the increased
risk of acute myocardial infarction associated with overweight and obesity.
Methods: Data from the SHEEP (Stockholm Heart Epidemiology Program) study were
used. The SHEEP study is a large Swedish population-based case-control study, comprising
1204 male and 550 female cases, and 1538 male and 777 female controls, conducted in
Stockholm County, Sweden, during the period 1992–1994. Odds ratios (OR), together with
95 % confidence intervals (95% CI), were calculated using unconditional logistic regression,
as estimates of the relative risks.
Results: Regular leisure-time physical activity was associated with a decreased risk of
myocardial infarction among lean, normal-weight and overweight subjects, but not among
obese subjects. Obese (BMI ≥ 30) and physically active persons had an almost twofold risk
of myocardial infarction, compared with normal-weight and sedentary persons (OR 1.85,
95% CI 1.07–3.18). The results were similar for men and women.
Conclusion:  While regular leisure-time physical activity seems to provide protection
against myocardial infarction among lean, normal-weight and overweight subjects, this does
not appear to be the case in obese subjects.
Published: 07 December 2006
BMC Public Health 2006, 6:296 doi:10.1186/1471-2458-6-296
Received: 24 May 2006
Accepted: 07 December 2006
This article is available from: http://www.biomedcentral.com/1471-2458/6/296
© 2006 Fransson et al; licensee BioMed Central Ltd. 
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.BMC Public Health 2006, 6:296 http://www.biomedcentral.com/1471-2458/6/296
Page 2 of 9
(page number not for citation purposes)
Background
Both excess body weight and lack of leisure-time physical
activity have been identified as important risk factors for
cardiovascular mortality, as well as coronary heart disease
[1-13]. These two risk factors are also associated with each
other [14,15].
Regular physical activity seems to attenuate much of the
increased risk associated with overweight or obesity, and
furthermore, active obese persons seem to have lower all-
cause mortality and CHD morbidity compared with those
who are of normal weight but physically inactive [16].
However, this association needs to be further analyzed in
various populations that include both men and women.
In a previous study we have reported on the relation
between various forms of physical activity and the risk of
acute myocardial infarction [17].
The aim of the present study was to evaluate whether the
relationship between leisure-time physical activity and
risk of acute myocardial infarction is the same among
overweight and obese persons, as in normal-weight indi-
viduals. Furthermore, we wanted to study whether leisure-
time physical activity lowers the risk of myocardial infarc-
tion among overweight and obese persons to the same
level, or lower, as among normal-weight but physically
inactive persons.
Methods
The data used in the present analysis comes from the
Stockholm Heart Epidemiology Program (SHEEP) study.
The SHEEP study is a population-based case-control study
of first events of acute myocardial infarction. The study
base comprised all Swedish citizens living in Stockholm
County during 1992–93 (men) and 1992–94 (women),
who were 45–70 years of age and free from clinically diag-
nosed myocardial infarction. Myocardial infarction was
defined using criteria set up by the Swedish Association of
Cardiologists in 1991. Cases were identified from the cor-
onary and intensive care units at the internal medicine
departments at all the emergency hospitals within the
Stockholm County area, the hospital discharge register,
and through death certificates from the National Register
of Death Causes at Statistics Sweden. If the patient died
within 28 days of diagnosis, he or she was defined as hav-
ing suffered from a fatal myocardial infarction.
One control per case was selected randomly from the
study base, after stratification for sex, age and hospital
catchment area. In case of non-response, another control,
who belonged to the study base at the time of the case
occurrence, was randomly chosen. This procedure was
repeated at most four times. In some cases, the first con-
trol answered after a second control subject had been con-
tacted. In those cases, both the first and second control
subject was included in the study. Each control candidate
was checked for history of myocardial infarction before
inclusion.
Cases and controls were asked to fill out an extensive
questionnaire on lifestyle factors. For fatal cases, the ques-
tionnaires were sent to a close relative, at the earliest six
months after the date of death of the case subject. The sur-
viving cases and their controls were also invited to a clin-
ical examination, which was carried out at least three
months after the onset of the myocardial infarction for the
cases.
In total, 2246 cases and 3206 controls were invited to the
SHEEP study. Of the invited subjects, 1754 cases (1204
male and 550 female), and 2315 controls (1538 male and
777 female) answered the questionnaire and were there-
fore included in this study. This corresponds to a partici-
pation rate of 78 % for the cases (84% for non-fatal and
62% for fatal cases) and 72 % for the controls. In general,
the participation rate was slightly higher for men than for
women. Of the included cases, 968 males and 413
females survived the first 28 days after diagnosis of their
myocardial infarction.
The SHEEP study was approved by the Ethics Committee
at Karolinska Institutet, Stockholm. A more detailed
description of the SHEEP study can be found in the study
by Reuterwall, et al [18].
Leisure-time physical activity/exercise
The respondents were asked to report their average lei-
sure-time physical activity level and exercise during differ-
ent age intervals in life (15–24, 25–34, 35–44, 45–54, 55–
64, 65–69 years of age).
The pre-defined activity levels were: very little physical
activity; occasional walks; some exercise now and then;
exercise on a regular basis (at least once per week). Exer-
cise was defined as leisure-time physical activity that
lasted for at least 30 minutes and made them out of
breath. The respondents were asked to include walking or
biking to and from work.
In a follow-up question, the persons who exercised on a
regular basis were asked to specify how often they were
engaged in the different activities. Those who answered
that they exercised on a regular basis, but did not answer
the following question about frequency were added to the
category of individuals who exercised once per week. This
was done for 19 cases and 25 controls.
For the analyses, three categories were then constructed:
very little exercise and occasional walks; exercise now andBMC Public Health 2006, 6:296 http://www.biomedcentral.com/1471-2458/6/296
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then, once per week; exercise two or more times per week.
In the analyses, we used the information regarding physi-
cal activity in the age interval to which the subject
belonged at the time of the case occurrence.
Body Mass Index (BMI)
BMI was calculated as weight (kg)/height (m)2. Data from
the clinical examination were used as the primary source
of information, available for 88 % of the non-fatal cases
and 68 % of the control subjects. If we did not have data
from the clinical examination, information on weight and
height from the questionnaire was used. In the analyses,
BMI were categorized into four groups: lean (BMI < 20.0),
normal weight (BMI 20.0–24.9), overweight (BMI 25.0–
29.9), and obesity (BMI ≥ 30.0).
Potential confounding factors
Age (5-year categories), sex and hospital catchment area
were considered as confounding factors in all analyses, on
account of matching on these factors.
Smoking was defined as current smoking or non-smok-
ing. Current smoking included subjects who reported
smoking at the time of inclusion and those who reported
giving up smoking less than two years prior to study inclu-
sion.
Socioeconomic status was categorized into eight catego-
ries: unskilled and skilled manual workers, low-, middle-,
and high-grade non-manual workers, unskilled and
skilled self-employed people, and others (housewives,
unemployed, etc.).
Alcohol consumption, fiber intake (used as an indicator
of dietary habits), physically demanding household tasks,
as well as active/sedentary job, were also considered as
potential confounding factors.
Statistical methods
Since the SHEEP study was designed as a frequency-
matched case-control study, odds ratios (OR) together
with 95 % confidence intervals (CI) were calculated using
unconditional logistic regression [19]. The odds ratios
were calculated to estimate the relative risk of acute myo-
cardial infarction between those who were exposed or
unexposed to the different combinations of BMI and lei-
sure-time physical activity levels.
Analyses including all cases, as well as analyses only
including the non-fatal cases, were performed, due to the
fact that we had to rely on proxy information regarding
the exposure of BMI and leisure-time physical activity for
the fatal cases. Analyses including both men and women,
as well as separate analyses for men and women, were also
conducted.
Results
Overweight and obesity, being sedentary during leisure
time, smoking, and being classified as a blue-collar
worker were more common among cases than controls
(table 1).
The separate effects of BMI and leisure-time physical activ-
ity are shown in table 2. Leanness (BMI < 20) was associ-
ated with an increased risk when all cases were included,
but this association was weakened when only non-fatal
cases were analyzed. Overweight (BMI 25.0–29.9) was
associated with 43–57 % increased risk, while obesity
(BMI ≥ 30) was associated with a doubled risk, or more,
of myocardial infarction (OR from 2.10 to 2.23) when
compared with normal-weight persons. Leisure-time
physical activity/exercise at least twice per week was asso-
ciated with a risk reduction of 38–46 % compared with
being sedentary. The separate analyses for men and
women yielded very similar results.
The combined effect of BMI and leisure-time physical
activity on the risk of acute myocardial infarction is shown
in table 3. The group of normal-weight (BMI 20.0–24.9)
sedentary individuals was used as the reference category.
The results were adjusted for age, sex, hospital catchment
area, socioeconomic status and smoking. Further adjust-
ment for alcohol consumption, fiber intake, demanding
household tasks and active or sedentary job situation, did
not change the estimates in any substantial way (data not
shown).
An inverse relationship between leisure-time physical
activity and myocardial infarction was noted in all BMI
groups except for the group of obese (BMI ≥ 30) individ-
uals (p-value for statistical interaction = 0.05).
As compared with the normal-weight but sedentary
group, the overweight (BMI 25.0–29.9) physically active
group seemed to have a decreased risk of myocardial inf-
arction (OR 0.79, 95% CI 0.59–1.06). On the contrary,
the group of obese (BMI ≥ 30) individuals who were phys-
ically active at least twice per week had an 85% increased
risk of myocardial infarction (OR 1.85, 95% CI 1.07–
3.18), as compared with normal-weight but sedentary
persons.
The general pattern was the same for men and women. As
in the previous analysis, further adjustment for alcohol
intake or fiber consumption did not alter the results in
any substantial way (data not shown).
When the analyses were based on the non-fatal cases only,
the odds ratios for the overweight and obese persons were
shifted upwards, as seen in table 4. In this analysis, the
overweight and active group had an equal risk of myocar-BMC Public Health 2006, 6:296 http://www.biomedcentral.com/1471-2458/6/296
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dial infarction as compared with the normal-weight but
sedentary group (OR 0.97, 95% CI 0.72–1.32), while the
physically active but obese group (BMI ≥ 30) had an odds
ratio of 2.27 (95% CI 1.30–3.95) (p-value for statistical
interaction = 0.06). The inverse gradient between physical
activity and myocardial infarction risk was slightly weak-
ened in the groups of lean, normal-weight and overweight
individuals, compared with the analysis when all cases
were included.
To evaluate the possible effect of reverse causation, we
performed additional analyses excluding individuals who
had reported a history of stroke, angina pectoris, claudica-
tio intermittens, or congestive heart failure in the ques-
tionnaire. However, the general pattern in the results was
unchanged.
Discussion
In this population-based case-control study we found an
inverse relationship between leisure-time physical activity
and the risk of acute myocardial infarction in the groups
of lean, normal-weight and overweight individuals, but
not in the group of obese persons. Overweight individuals
(BMI 25.0–29.9) who where physically active twice or
more per week during their leisure time had an equal or
decreased risk of myocardial infarction compared with
normal-weight but sedentary persons. In contrast, an
increased risk was noted among the physically active
obese persons (BMI ≥ 30).
The overall results, where increased risk is associated with
overweight/obesity, and decreased risk is associated with
leisure-time physical activity, as observed in this study, are
in accordance with several other studies [2-6,11-13].
The joint effect of BMI and leisure-time physical activity,
with equal or reduced risk of myocardial infarction
among the overweight active persons compared with nor-
mal-weight sedentary persons corresponds to the results
presented by Blair and Brodney [16]. Somewhat unexpect-
edly, we did not observe any reduced risk among the
obese persons who were active, which is in contrast to oth-
ers [16,20]. Instead, an increased risk of myocardial inf-
arction was observed in this group.
However, there are studies where lack of an inverse rela-
tionship between physical activity and coronary heart dis-
ease in the highest BMI strata have been noted [21,22]. In
some other studies, the active obese persons still had a
higher cardiovascular or total mortality compared with
Table 1: Background characteristics of men and women, aged 45–70 years, in the Stockholm Heart Epidemiology Program Study, 
Stockholm, Sweden, 1992–1994.
Men Women
All cases Non-fatal cases Controls All cases Non-fatal cases Controls
N 1204 968 1538 550 413 777
Age mean (SD) 59.0 (7.1) 58.5 (7.1) 59.2 (7.1) 62.0 (6.6) 61.6 (6.8) 62.0 (6.7)
BMI n (%)
BMI < 20 34 (3) 22 (2) 42 (3) 50 (9) 25 (6) 37 (5)
20 ≤ BMI < 25 386 (33) 302 (31) 659 (43) 176 (33) 133 (32) 358 (46)
25 ≤ BMI < 30 558 (48) 486 (50) 675 (44) 179 (34) 148 (36) 264 (34)
BMI ≥ 30 193 (16) 155 (16) 162 (11) 124 (23) 105 (26) 117 (15)
missing n 33 3 21 2 1
Leisure-time physical activity/exercise n (%)
Very little, occasional walks 670 (57) 512 (54) 663 (44) 363 (68) 249 (62) 374 (49)
Now and then, once per week 315 (27) 277 (29) 491 (32) 125 (24) 110 (27) 279 (36)
Twice per week or more 181 (16) 155 (16) 369 (24) 44 (8) 42 (10) 115 (15)
missing n 38 24 15 18 12 9
Smoking n (%)
Current smoker 621 (52) 498 (52) 485 (32) 298 (54) 214 (52) 204 (26)
Non- or ex-smoker 581 (48) 469 (49) 1053 (68) 252 (46) 199 (48) 573 (74)
missing n 2 1
Socioeconomic status n (%)
Blue-collar 419 (35) 351 (36) 423 (28) 179 (33) 142 (34) 225 (29)
White-collar 722 (60) 588 (61) 1079 (70) 281 (51) 216 (52) 484 (62)
Other 63 (5) 29 (3) 36 (2) 90 (16) 55 (13) 68 (9)BMC Public Health 2006, 6:296 http://www.biomedcentral.com/1471-2458/6/296
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inactive but normal-weight persons, irrespective of an
inverse association between physical activity and mortal-
ity within the obese group [2,23].
It is known that obesity is associated with several adverse
cardiovascular conditions, such as high blood pressure,
and left ventricular hypertrophy [24,25]. Furthermore,
some small studies have indicated that high BMI is associ-
ated with less efficient cardiac performance and higher
blood pressure response during exercise, a higher level of
oxidative stress after an exercise session, as well as a lower
heart rate reserve [26-30]. It has also been shown that
overweight subjects, even if they are regularly engaged in
vigorous sport activities during leisure time, still have
equal or lower heart rate variability at rest compared with
sedentary lean subjects [31]. It may be hypothesized that
intense exercise puts a very high strain on the cardiovascu-
lar system in obese subjects, which could result in an
increased risk of acute myocardial infarction. Our results
suggest that advising middle-aged or older individuals
who are obese regarding physical training should be done
with care, and that obese subjects should be encouraged
to attain an initial weight reduction before taking up vig-
orous exercise.
Study limitations and strengths
One advantage of the SHEEP study is that we have expo-
sure information regarding recent leisure-time physical
activity at the time prior to inclusion, as well as BMI at the
time of inclusion in the study; this might explain some of
Table 2: Body mass index (BMI) and leisure-time physical activity in relation to risk of acute myocardial infarction.
All cases Non-fatal cases
cases/controls OR 95% CI cases/controls OR 95% CI
Body Mass Index (BMI)
All
BMI < 20¶ 84/79 1.76 1.26–2.48 47/79 1.31 0.89–1.94
20 ≤ BMI < 25 562/1017 1* 435/1017 1
25 ≤ BMI < 30 736/939 1.43 1.23–1.65 633/939 1.57 1.34–1.84
BMI ≥ 30 317/279 2.10 1.72–2.56 260/279 2.23 1.80–2.75
Men
BMI < 20† 34/42 1.30 0.80–2.12 22/42 1.08 0.62–1.87
20 ≤ BMI < 25 386/659 1 302/659 1
25 ≤ BMI < 30 557/675 1.44 1.21–1.72 485/675 1.58 1.31–1.90
BMI ≥ 30 193/162 2.07 1.61–2.67 155/162 2.08 1.59–2.72
Women
BMI < 20† 50/37 2.29 1.39–3.76 25/37 1.55 0.87–2.76
20 ≤ BMI < 25 176/358 1 133/358 1
25 ≤ BMI < 30 179/264 1.37 1.03–1.81 148/264 1.52 1.12–2.05
BMI 124/117 30 124/117 2.13 1.53–2.96 105/117 2.50 1.76–3.55
Leisure-time physical activity
All
Very little, occasional walks¶ 1031/1037 1# 760/1037 1
Now and then, once per week 440/770 0.64 0.55–0.74 387/770 0.74 0.63–0.87
Twice per week or more 225/484 0.54 0.45–0.65 197/484 0.62 0.51–0.76
Men
Very little, occasional walks† 668/663 1 511/663 1
Now and then, once per week 315/491 0.70 0.58–0.84 277/491 0.79 0.65–0.96
Twice per week or more 181/369 0.57 0.46–0.71 155/369 0.63 0.50–0.79
Women
Very little, occasional walks† 363/374 1 249/374 1
Now and then, once per week 125/279 0.52 0.40–0.68 110/279 0.64 0.48–0.86
Twice per week or more 44/115 0.44 0.30–0.65 42/115 0.58 0.39–0.87
OR-odds ratio; CI-confidence interval
* Normal-weight was used as reference category.
# Being sedentary was used as reference category.
¶ Adjusted for age, hospital catchment area, socioeconomic status, smoking and sex
† Adjusted for age, hospital catchment area, socioeconomic status and smokingBMC Public Health 2006, 6:296 http://www.biomedcentral.com/1471-2458/6/296
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the differences in our results compared with other studies.
People might change both their BMI and physical activity
level several times during life due to different reasons, and
it is still unclear how different trajectories of the combina-
tion of BMI and physical activity relate to the risk of myo-
cardial infarction.
In the analyses, we used the information regarding physi-
cal activity in the age interval to which the subject
belonged at the time of the case occurrence. We also car-
ried out analyses using information about physical activ-
ity in the age interval prior to inclusion in the study. The
results were, however, unchanged.
We used data on height and weight from the clinical
examination as the primary source of information regard-
ing the calculation of BMI, and self-report of height and
weight if data from the clinical examination were missing.
For those where we had information from both the clini-
cal examination and self-report, the BMI calculated from
self-reported height and weight was closely correlated to
the data from the clinical examination (BMIclinical data
mean (std) 26.2 (3.9); BMIself-report mean (std) 25.9 (3.8);
r = 0.92). Furthermore, when we restricted the analysis to
the subjects for whom we had information on BMI from
the clinical examination, the main results regarding the
effect of leisure-time physical activity within the obese
group did not change (data not shown).
Regarding the information about leisure-time physical
activity/exercise we had to rely on self-report. This may
lead to misclassification of the level of leisure-time physi-
cal activity. If the misclassification was non-differential
between cases and controls, this would lead to estimated
odds ratios closer to the null value than the actual true
value, at least for the most active group when compared to
the sedentary group. However, if the reporting of physical
activity depended on disease status, the estimated odds
ratios may be over- or underestimated. In general it might
be expected that people tend to overestimate their physi-
cal activity level, due to social desirability. However, if the
cases were less prone to do this and instead reported less
activity compared with healthy controls, our estimated
odds ratios regarding physical activity would be biased
Table 3: The combination of body mass index (BMI) and leisure-time physical activity/exercise in relation to risk of acute myocardial 
infarction. All cases and all controls.
BMI < 20 20 ≤ BMI < 25 25 ≤ BMI < 30 BMI ≥ 30
Leisure-time 
physical 
activity/
exercise
cases/controls OR 95% CI cases/controls OR 95% CI cases/controls OR 95% CI cases/controls OR 95% CI
All
Very little, 
occasional 
walks¶
57/42 1.50 0.97–2.34 326/394 1* 401/423 1.19 0.96–1.46 211/178 1.55 1.20–2.01
Now and then, 
once per week
18/24 1.09 0.57–2.08 141/343 0.56 0.44–0.73 214/330 0.88 0.69–1.11 63/73 1.20 0.82–1.76
Twice per 
week or more
6/13 0.62 0.23–1.68 79/263 0.44 0.32–0.59 103/181 0.79 0.59–1.06 35/27 1.85 1.07–3.18
Men
Very little, 
occasional 
walks†
21/24 0.88 0.47–1.66 217/238 1 290/303 1.13 0.88–1.45 121/98 1.47 1.05–2.05
Now and then, 
once per week
9/10 1.20 0.47–3.08 96/206 0.57 0.42–0.79 165/232 0.90 0.68–1.19 41/43 1.20 0.74–1.94
Twice per 
week or more
3/8 0.56 0.14–2.18 61/203 0.41 0.29–0.59 90/138 0.85 0.61–1.19 25/20 1.70 0.90–3.22
Women
Very little, 
occasional 
walks†
36/18 2.40 1.25–4.62 109/156 1 111/120 1.32 0.91–1.93 90/80 1.65 1.09–2.48
Now and then, 
once per week
9/14 1.02 0.40–2.58 45/137 0.53 0.34–0.82 49/98 0.77 0.49–1.20 22/30 1.21 0.64–2.28
Twice per 
week or more
3/5 0.62 0.14–2.80 18/60 0.49 0.26–0.90 13/43 0.50 0.25–1.01 10/7 2.11 0.74–6.02
OR-odds ratio; CI-confidence interval
* The normal-weight (20 ≤ BMI < 25) and sedentary group was used as the reference category in all analyses.
¶ Adjusted for age, hospital catchment area, socioeconomic status, smoking and sex
† Adjusted for age, hospital catchment area, socioeconomic status and smokingBMC Public Health 2006, 6:296 http://www.biomedcentral.com/1471-2458/6/296
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away from the null value. Since our overall results regard-
ing leisure-time physical activity are in accordance with
previous studies, including cohort studies where the prob-
lem of differential misclassification is unlikely to occur,
we do not think that differential misclassification explains
the major part of the findings regarding leisure-time phys-
ical activity in this study.
However, it has been shown that people in higher BMI
strata are less precise in their reporting of leisure-time
physical activity level than normal-weight people [32].
This might be part of the explanation for the weaker asso-
ciation between leisure-time physical activity and myocar-
dial infarction among overweight and obese persons
compared with normal-weight persons, observed in this
study. This potential (non-differential) misclassification
of physical activity is, however, unlikely to explain the
opposite direction of the estimated relative risk among the
most active obese persons when compared with the nor-
mal-weight or obese sedentary persons. Furthermore, we
find it unlikely that obese cases should be more prone to
overestimate previous physical activity level, compared
with obese control subjects.
A possible explanation for the differences in the results
when all cases vs. non-fatal cases only were included
(apart from different quality in the proxy information for
the fatal cases) could be a higher survival rate after a myo-
cardial infarction for physically active persons, as has been
reported by Wannamethee, et al [33].
The potential role of selection bias must be considered. In
general, we had quite high response rates for both cases
and controls (78 % for cases, 72 % for controls), which
should prevent serious distortion of the results due to
selection bias. However, the response rate was higher for
non-fatal than for fatal cases (84 % and 62 %, respectively,
with response for fatal cases provided by close relatives).
Under the assumption that non-response was related to
physical activity level (i.e. that low physical activity level
was more common among non-respondents, and the pro-
portion of non-respondents was higher among controls
than non-fatal cases), we would have expected that the
results from the analyses including non-fatal cases only
would have yielded odds ratios at least equal to, or further
away from the null value, compared with the odds ratios
obtained from the analyses including all cases, if a sub-
Table 4: The combination of body mass index (BMI) and leisure-time physical activity/exercise in relation to risk of acute myocardial 
infarction. Non-fatal cases and all controls.
BMI < 20 20 ≤ BMI < 25 25 ≤ BMI < 30 BMI ≥ 30
Leisure-time 
physical 
activity/
exercise
cases/controls OR 95% CI cases/controls OR 95% CI cases/controls OR 95% CI cases/controls OR 95% CI
All
Very little, 
occasional 
walks¶
29/42 1.06 0.63–1.78 236/394 1* 329/423 1.33 1.06–1.67 163/178 1.65 1.25–2.17
Now and then, 
once per week
12/24 1.01 0.48–2.09 121/343 0.65 0.50–0.85 194/330 1.06 0.83–1.36 60/73 1.55 1.05–2.30
Twice per 
week or more
4/13 0.55 0.17–1.74 65/263 0.48 0.35–0.67 95/181 0.97 0.72–1.32 32/27 2.27 1.30–3.95
Men
Very little, 
occasional 
walks†
14/24 0.78 0.39–1.59 161/238 1 244/303 1.25 0.96–1.64 90/98 1.42 0.99–2.04
Now and then, 
once per week
7/10 1.26 0.46–3.44 83/206 0.65 0.46–0.91 149/232 1.06 0.78–1.42 38/43 1.45 0.88–2.38
Twice per 
week or more
1/8 0.23 0.03–1.88 48/203 0.43 0.29–0.63 82/138 1.01 0.71–1.43 23/20 2.08 1.08–4.00
Women
Very little, 
occasional 
walks†
15/18 1.47 0.67–3.19 75/156 1 85/120 1.49 0.99–2.26 73/80 2.01 1.29–3.14
Now and then, 
once per week
5/14 0.83 0.28–2.52 38/137 0.63 0.39–1.02 45/98 1.02 0.63–1.63 22/30 1.78 0.93–3.39
Twice per 
week or more
3/5 0.94 0.21–4.21 17/60 0.64 0.34–1.21 13/43 0.69 0.34–1.41 9/7 2.76 0.93–8.14
OR-odds ratio; CI-confidence interval
* The normal-weight (20 ≤ BMI < 25) and sedentary group was used as the reference category in all analyses.
¶ Adjusted for age, hospital catchment area, socioeconomic status, smoking and sex
† Adjusted for age, hospital catchment area, socioeconomic status and smokingBMC Public Health 2006, 6:296 http://www.biomedcentral.com/1471-2458/6/296
Page 8 of 9
(page number not for citation purposes)
stantial selection bias would have been present. This was
not the case in our study. Furthermore, the main results
for obesity and leisure-time physical activity are in agree-
ment with several cohort studies, where selection bias is
less likely to occur.
In some groups, e.g. in the group of lean subjects, the
number of cases and controls were small. This is also the
case when analyzing the combined effect of BMI and lei-
sure-time physical activity in separate strata of men and
women. The small number of cases and controls in these
sub group analyses results in rather wide confidence inter-
vals, which prevent any firm conclusions to be made from
these analyses. However, the main results of the com-
bined effect of BMI and leisure-time physical activity were
similar in both men and women, and also in groups of
low- and high socioeconomic status, in smokers and non-
smokers, as well as in those below and above 60 years of
age.
Conclusion
In conclusion, leisure-time physical activity on a regular
basis was associated with a decreased risk of myocardial
infarction among the normal-weight persons. It also
seemed to attenuate the increased risk associated with
overweight. Somewhat unexpectedly, regular leisure-time
physical activity did not seem to lower the risk of myocar-
dial infarction among the obese persons in this study pop-
ulation. The reason for the lack of protection from
physical activity among the obese is not clear, and needs
to be explored further. It is possible, however, that the car-
diovascular strain of physical exercise is more hazardous
for the obese group. Therefore, if our results are correct,
caution is advocated before advising obese individuals
regarding physical training, and they should be encour-
aged to attain an initial weight reduction before taking up
vigorous exercise.
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